Synthesis of Cy3-sappanone A (Cy3-SA) 20
Cy3-azide and Alk-SA (1:1 molar) were dissolved with Click buffer (TBTA, 160 μM; ascorbic 21 acid, 2.5 mM; TCEP, 2 mM; t-BuOH, 10%) in a round-bottomed flask. To this solution CuSO 4 22 solution (finial concentration 2 mM) was added. The reaction was kept in room temperature for 5 23 h. The solution was concentrated to dryness under vacuum. The residue was re-crystallized from 24 methanol to yield a red solid (1.25 mg, 89.2%). Purplish red, amorphous powder; 
Synthesis of biotin-sappanone A (bio-SA) 29
Biotin-PEG3-SA and Alk-SA (1:1 molar) were dissolved with Click buffer (TBTA, 160 μM; 30 ascorbic acid, 2.5 mM; TCEP, 2 mM; t-BuOH, 10%) in a round-bottomed flask. To this solution, a 1 CuSO 4 solution (finial concentration 2 mM) was added. The reaction was kept in room 2 temperature for 5 h. The solution was concentrated to dryness in a vacuum. The residue was 3 re-crystallized from methanol to yield a red solid (16.5 mg, 95.7%). Compound 3 was isolated from the plant Caesalpinia sappan L. as previously described by our 21 group (Michio et al., 1987) . Yellow, amorphous powder; 2. Primary microglia: Primary microglia were isolated from the cortices of 1 to 3 day-old ICR 27 mice pups. Briefly, the brain was removed and cut into 1 mm 3 fragments. After incubation in 0.2% 28 trypsin for 20 min in 37°C, the tissues were dissociated by mild mechanical trituration. The cell 29 suspension (in DMEM with 10% FBS) was seeded into 175 cm 2 culture flasks at a density of 1 × 30 luciferase activity using the Dual Luciferase reporter gene Assay System (Bioassays, CA, USA) 23 on a fluorescence spectrophotometer (PerkinElmer, MA, USA). 24 6.2. NF-κB/p65 nuclear translocation immunofluorescence: The cell-seeded glass cover slips 25 were fixed with cold 4% paraformaldehyde for 20 min and permeabilized with 0.2% Triton X-100 26 for 30 min. Then, the slips were blocked with 5% BSA for 1 h and incubated with a primary 27 antibody specific to the NF-κB p65 subunit for overnight at 4°C, followed by a secondary 28 antibody labeled with Alexa Fluor 594 (1:500) for 1 h at room temperature. After being stained 29 with DAPI (5 μg/mL in PBS) for 30 min at 37°C, the coverslips were washed and sealed. the cell lysates (Heavy-labeled) by SA beads were eluted and subjected to tryptic digestion. 22
Meanwhile, an excess amount of SA for competitive binding was added into Light-labeled cell 23 lysates and subjected to tryptic digestion. After that, the proteins from both treatments were 24 combined and analysed by quantitative MS. (b) Analysis of SA target proteins based shotgun 25 protemics: The samples were separated by SDS-PAGE followed by silver staining. The bands 26 were isolated, trypsin-digested and identified by LC/MS/MS analysis. The trypsin-digested 27 samples were first filtered through a 0.22 µm micro-pore membrane and then subjected to liquid 28 chromatography coupled with a LTQ Velos pro mass spectrometer (Thermo Scientific, USA). The 29 Captrap Peptide column (20 μL/min) was used to load the Peptide solution (10 µL), and separation 1 of the analytes were achieved on a RP-C18AQ column (100 μm id × 15 cm, Michrom 2 Bioresources, USA), with a column oven temperature of 35°C. The electro spray voltage was 3 operated at 1.8 kV. 4
10. Fluorescence labeling of IMPDH2 using Cy3-SA: Recombinant IMPDH2 was incubated 5 with Cy3-SA (5-20 μM) overnight at 4°C, and the reactions were terminated by adding the 6 SDS-loading buffer followed by boiling for 5 min. Then, the samples were resolved by 7 SDS-PAGE and the gels were scanned using Tanon-5200Multi Gel Imaging System (Tanon 8
Science & Technology, Shanghai, China). 9
11. Determination of GSH-SA complex by LC-MS: Glutathione (GSH, 500 μM) was incubated 10 with SA (500 μM) for 2 h at 37 °C. Then, the GSH-SA complex was identified by LC-pMRM-MS 11 on a hyphenated platform consisting of a Shimadzu LC-20A UHPLC system (Kyoto, Japan) and a 12
Sciex Qtrap 4500 mass spectrometer (Foster City, CA, USA). The chromatographic separation 13 were conducted on an Acquity UPLC BEH ® C 18 column (2.1 × 50 mm, 1.7 µm, Waters, Ltd., USA) 14 that was protected by a van guard TM BEH ® C 18 (5 mm × 2.1 mm i. d., 1.7 µm, Waters, Ltd., USA). 15
The mobile phase consisted of ACN (A) and 0.1% aqueous formic acid (B), and was delivered at 16 1.0 mL·min -1 with a gradient program: 0-3 min, 5%-25%A; 3-7 min, 25%-80%A; 7-9 min, 17 80%-100%A; 9-10 min, 100-100%A. The column temperature was maintained at 50°C. An 18 aliquot of 1 µL supernatant was subjected for LC-MS analysis. The source temperature was set at 19 450°C. The sprayer voltages were fixed at 5500 V and -4500 V for positive and negative polarities, 20 respectively. In order to guarantee adequate dwell time (4 ms) for each ion pair in a total 21 acquisition time (also known as cycle time) of less than 1.5 s, two product ion (EPI) scans were 22 triggered by employing MRM as survey experiments to generate complementary MS 2 spectra for 23 structure characterization. Criteria for the information-dependent acquisition (IDA) of EPI was set 24 for the two most intense ions in each dynamic background subtracted survey scan spectrum with 25 an intensity threshold of 500 counts per second (cps). inhibitor covalently bonded to Cys140 residue of IMPDH2 protein were generated by the General 7 AMBER Force Field (GAFF) and Restrained Electrostatic Potential (RESP). Geometry 8 optimization and the electrostatic potential calculations were carried out at the HF/6-31G⁄ level of 9 Gaussian09 suite. 10 16.2. Model building and molecular dynamics (MD) simulation: X-ray structures of human 11 IMPDH2 (PDB ID:1B3O, 1NFB, 1NF7) were downloaded from the Protein Data Bank, but the 12 detail structural information of these structures are still unpublished. Next, we searched all the 13 sequences in the Protein Data Bank and compared them with the sequence of human IMPDH2. 14 Then, the IMPDH2 structure (chain A) of Bacillus anthracis (PDB ID:3TSB) possessing full 15 structure and 43.5% sequence identity with human IMPDH2 was found by Swiss-Model web 16 server. Therefore, chain A of 3TSB was selected as the template protein from the PDB database to 17 generate three dimensional models of the human IMPDH2 protein using Swiss-Model. MD 18 simulation (100 ns) were carried out using Amber14 package with the AMBER14SB force field 19 and the explicit TIP3P water model for the apo protein system and the Cys140-Ligand covalent 20 bond system. The initial structures were solvated in a TIP3 water box with a distance of 10 Å 21 between protein surface and the solvation boundary. During the simulations, the periodic boundary 22 conditions were employed and interactions between atoms were truncated with a cutoff radius of 23 1.0 nm for van der Waals and Coulomb using Particle-mesh Ewald (PME4) for the long-term 24 electrostatic treatment. The net charge of the systems was neutralized with the addition of 1 Na + 25 counter ions. All the MD simulations were performed by 2 fs time step, and all the covalent bonds 26 involving hydrogen atoms were constrained with the SHAKE algorithm. 27
First, each system was energy minimized for 5000 steps with constraints on protein using 28 steepest descent method, followed by conjugated gradient method for 5000 steps full minimization 29 without any constraints. The systems were sequentially heated up from 0 to 300.0 K over 100 ps 30 restrained MD simulation in the NVT ensemble with protein atoms constrained at a force constant 1 of 5 kcal/mol; so that the solvent and ions can be properly positioned around the protein. Another 50 ps NPT simulation was run for adjusting the density of the system under 1 atm 4 pressure. At last, MD simulations production contiuned 100 ns without any constraints in the NPT 5 ensemble at a temperature of 300.0 K and a pressure of 1 atm. Snapshots were conserved once per 6 every 5,000 steps. 7
Analysis of inflammatory mediators 8
17.1. Nitric oxide (NO) assay: The production of NO were determined by Griess reagent. Cell 9 culture supernatants (100 μL) were mixed with 100 μL Griess reagent (1% sulfanilamide/0.1% 10 naphthylethylene diamine dihydrochloride/2% phosphoric acid) in a 96-well plate for 10 min at 11 room temperature. Then, the optical density was measured at 540 nm using a microplate reader. 12
Sodium nitrite was used as a standard curve in the assay. 13 17.2. ELISA assay for TNF-α, IL-6, and PGE 2 : Culture medium were collected and centrifuged at 14 16000 rpm for 20 min. Then, 50 μL of the supernatants were used for detecting TNF-α, IL-6, and 15 PGE 2 levels by ELISA from R&D systems (MI, USA). 16 18. Cellular thermal shift assay (CETSA) (Martinez et al., 2013) : For the cell lysate CETSA 17 experiments, the cells were collected and freeze-thawed three times using liquid nitrogen. The 18 lysates were diluted with PBS and divided into two aliquots, with one aliquot being treated with 19 SA (20 μM) and the other aliquot as control (DMSO). After 10 min at room temperature, the 20 lysates were heated individually at different temperatures (42 to 64°C) for 3 min followed by 21 cooling for 3 min at room temperature. The lysates were then analyzed by SDS-PAGE followed by 22 western blot. For the intact cell experiments, the treated cells were heated as above described 23 followed by lysis using 2 cycles of freeze-thawing with liquid nitrogen. The soluble fractions were 24 isolated and analyzed by western blot. 25
19. Drug affinity responsive target stability (DARTS) assay (Pai et al., 2015) : The cells were 26 collected and total protein was isolated using lysis buffer (0.4% Triton X-100, 400 mM NaCl, 27 100 mM Tris·Cl, pH 7.5, 20 % glycerol). The lysates were 1:10 diluted with TNC buffer (50 28 mM Tris·Cl, pH 8.0, 50 mM NaCl, 10 mM CaCl2) and treated with different concentrations of 29 SA or DMSO as control. After incubation for 1 h at room temperature, pronase (25 μg/mL) was 30 added into the lysates for a further 30 min at 37°C. Reactions were ceased by adding the 1 SDS-PAGE loading buffer and analysed via western blot with a specific anti-IMPDH2 antibody. 2 20. GTP analysis: BV-2 cells were treated with 20 μM SA for 18 h and then lysed in cold water 3 using a Ultrasonic Disruptor (Ubria Cell, SONICS, USA). The extract was centrifuged and further 4 purified by HPLC-grade methanol in order to remove insoluble material. The resulting supernatant 5 was concentrated before use. Chromatographic analyses were conducted on a Shimadzu 6 HPLC-DAD system. Sample separation was performed on an Agilent Zorbax Extend-C18 column 7 (4.6 mm × 250 mm, 5 μm) with a constant flow rate of 1 mL/min. Mobile phase consisted of water 8 (A) and acetonitrile (B) using a gradient elution of 2-3% B at 0-8 min, 3-100% B at 8-15 min. The 9 detection wavelength was set at 254 nm. Shimadzu Labsolutions software was used for the 10 chromatographic analysis. GTP peak was identified by comparison with the retention time of 11 reference GTP (Amersco, OH, USA). 12 21. Chemical cross-linking of IMPDH2 proteins: Cell lysates were cross-linked in 1 mM 13 disuccinimidyl suberate in buffer (20 mM HEPES, 100 mM KCl, 1 mM dithiothreitol, pH 8.0) at 14 room temperature for 30 min. The reaction was quenched by adding 50 mM Tris-HCl for 15 min. 15
Then, the samples were detected using western blot. IMPDH2 dimer band is around 112 kDa, and 16 tetramer band is around 224 kDa. 17 22. Survival curve analysis: BALB/c mice were cared and administrated as described in above 18 mentioned neuroinflammation models. For the survival curve analysis, the animals were not 19 anesthetized and sacrificed following the LPS injection. Animals were continuously observed and 20 the number of surviving mice was documented daily for 10 days. Then, the survival curve was 21 drawn with software GraphPad Prism 5. 22 23 24 13
